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Summary of Facts and Subm ssi ons
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The appel |l ant (applicant) |odged an appeal against the
deci sion of the exam ning division to refuse European
pat ent application No. 96 109 616.1 (publication

No. 0 749 032).

In its decision the exam ning division held that the
subject-matter of claim1 according to the main and

first and second auxiliary requests then on file did
not involve an inventive step (Articles 52(1) and 56
EPC) with regard to docunents

Dl1: S Jain et al., "Thin filmlayered structure for
acoust o-optic devices"; Journal of Physics D
Applied Physics, Vol. 25 (1992), No.7, GB;
pages 1116 to 1121

D3: J K Srivastava et al., "Electrical characteristics
of lithiumdoped ZnO filnms", Journal of the
El ectrochem cal Society, Vol. 136 (1989), No. 11
US; pages 3414 to 3417.

The exam ning division found in particular that the
claimed subject-matter differed fromthe acousto-optic
[ ight deflector device disclosed in docunent D1 only in
t he piezoelectric characteristics and the specific
resistance and in the light propagation |oss of the
first and second piezoelectric filnms, and held that

t hese features were rendered obvious by the general
know edge of the person skilled in the art and by the
teachi ng of docunment D3 relating to the increased
resistivity of l|ithiumdoped ZnO
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In response to a tel ephone consultation with the
rapporteur, the appellant filed by letter dated 1 Apri
2004 an anmended set of clains 1 to 8 and anended
description pages 1 to 3, 3a and 4 to 13, and requested
that the decision under appeal be set aside and a

pat ent be granted on the basis of the anended
application docunents together with the drawi ng sheets
as originally filed.

Claim 1, the sole independent claimaccording to the
appellant's request, is worded as foll ows:

" 1. An acousto-optic light deflector device (1)
conpri si ng:

a substrate (2);

a first piezoelectric thin film(3a) fornmed on the
substrate (2) and an interdigital transducer (4) forned
in contact with the first piezoelectric thin film (3a)
to define a SAWgenerator region (5A), said
interdigital transducer (4) being adapted to generate
surface acoustic waves which are propagated through
said first piezoelectric filmalong a propagation
di rection when an exciting voltage is applied thereto;
and

a second piezoelectric thin film (3b) forned on
the substrate (2) including a |ight wavegui de region
(5B) which is positioned to receive surface acoustic
waves generated by the interdigital transducer (4) and
transmts |ight;

the first piezoelectric thin film(3a) exhibiting
better piezoelectric characteristics and higher
specific resistance than the second piezoelectric thin
film(3b), and the second piezoelectric thin film (3b)
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exhibiting less Iight propagation |oss than the first
pi ezoel ectric thin film (3a);

characterized in that

said first piezoelectric thin film(3a) is forned
on a region of the upper surface of the substrate (2);

sai d second piezoelectric thin film(3b) is forned
on the entire upper surface of the substrate (2) except
for the region where the first piezoelectric thin film
(3a) is forned.™

The argunents of the appellant in support of its
requests can be sunmarised as foll ows:

The acousto-optic device described in docunment D1 with
reference to Figure 2(b) conprises a thin filmlayered
structure forned on a substrate. Considering the

di scl osure of the docunment w thout know edge of the
present invention and assum ng the normal understandi ng
a man of ordinary skill would have, the |ayered
structure of the device is constituted by a filmof TeG
formed on the entire surface of the substrate and a
filmof ZnO forned on a portion of the TeG, film This
filmstructure is different fromthe filmstructure
defined in the characterising portion of claim1. The
exam ning division foll owed an ex-post facto anal ysis
ininterpreting the filmlayered structure of docunent
D1 as being constituted by two filnms arranged side-by-
side as clainmed, this interpretation being in addition
inconsistent with the disclosure of docunent D1
according to which the surface acoustic wave mainly
propagates in the ZnO filmand the Iight beamonly
propagates in the TeQ, film In addition, while in
docunent D1 only the portion of the wave penetrating
into the TeQ, filminteracts with the light beamin the
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TeOQ, film in the clained device the entire surface
acoustic wave effectively interacts with the |ight beam
thus inproving the effectiveness in the interaction
between the |ight beam and the surface acoustic wave.
This results in an acousto-optic deflector wi th higher
efficiency and better performance.

The prior art does not render obvious the clained
invention. In particular, docunent D3 discloses an
interdigital transducer fornmed on a substrate including
a single filmof ZnO and is silent as to acousto-optic
coupl ers, the docunent nerely teaching doping the
entire filmto increase the resistance of the film

Reasons for the Decision

1. The appeal conplies with the requirenments nentioned in
Rul e 65(1) EPC and is therefore adm ssible.

2. The Board is satisfied that the application docunents
as anmended according to the present request of the
appel lant conply with the formal requirenents of the
EPC. In particular, the exam ning division already
found that claim 1l anmended according to the second
auxiliary request considered in the contested decision
and correspondi ng, apart from m nor amendnents of a
formal nature, to present claim1l was adm ssi bl e under
Article 123(2) EPC. Furthernore, the description has
been adapted to the set of amended clains (Article 84
EPC, second sentence, and Rule 27(1) EPQC

In addition, with the exception of the issue of

i nventive step, none of the substantive requirenments of

2091.D
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the EPC, including novelty of the clainmed invention,
has been questioned by the exam ning division, and the
Board sees no reason for a different finding.

Thus, the sole question to be considered is whether the
Board is in a position to endorse the exam ni ng

di vision's assessnment of inventive step of the clained
subj ect-matter according to the problemsolution
approach and to confirmthe negative finding of the

exam ning division in this respect.

Cl osest prior art

The Board concurs with the finding of the exam ning

di vision that docunment D1 represents the cl osest state
of the art wwth regard to the clained invention. This
docunent di scl oses an acousto-optic |ight deflector
device conprising a substrate of Si covered by a | ayer
of SiM2, and first and second piezoelectric thin filns
of ZnO and Te(®,, respectively (abstract, paragraph
bridging the two colums on page 1116, and Figure 2(b)
together with the correspondi ng description in the
first colum of page 1118). The TeQ, filmis forned on
t he whol e upper surface of the substrate and the ZnO
filmis formed on a portion of the first film the
devi ce being designed so that light is transmtted
through a |ight wavegui de region of the TeG, film The
device further conprises an interdigital transducer
(IDT in Figure 2(b)) formed on the ZnO fil m and
arranged to generate surface acoustic waves (SAW upon
application of an exciting voltage, the filmlayered
arrangenment being such that the acoustic waves
generated in the SAWgenerator region of the ZnO film
propagate along the ZnO film penetrate into the TeG
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filmand are then directed towards the |ight wavegui de
region of the TeG, filmwhere they interact with the
[ight beam In addition, the ZnO filmexhibits better
pi ezoel ectric characteristics and higher specific

resi stance than the TeQ, film and the TeG, film
exhibits less |ight propagation |oss than the ZnO film
(abstract, lines 26 to 35 of the first colum on

page 1116, |ast paragraph of the first colum on

page 1118, and Figure 6 and Tables 1 and 2 together

wi th the correspondi ng di scussion).

Determ nation of the technical contribution of the

i nvention over the closest prior art

Det erm nation of the distinguishing features

In its decision the exam ning division held that the

pi ezoel ectric filmarrangement defined in claiml - and
consisting of a first piezoelectric filmforned on a
regi on of the substrate surface and a second

pi ezoel ectric filmformed on the substrate surface
except in the region where the first filmis forned -
was anticipated by the filmlayered arrangenent of the
devi ce di sclosed in docunent D1, and concl uded that the
cl ai med subject-matter differed fromthe device

di scl osed in docunment D1 only in the piezoelectric
characteristics and the specific resistance and in the
i ght propagation |loss of the two fil ns.

The appel | ant has contested the exam ning division's
finding as being based on an arbitrary definition of
the first and second piezoelectric thin filnms, which
resulted froman ex-post facto analysis of the
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di scl osure of docunent D1 inconsistent with the proper
techni cal disclosure of the docunent.

In the assessnment of inventive step according to the
probl em sol uti on approach know edge of the invention
and its effects is not only inevitable by the very
nature of the assessnent, but al so necessary, in
particul ar when proceeding to the identification of the
cl osest prior art and to the determ nation of the
techni cal contribution achieved by the invention over
the prior art. However, as repeatedly stressed by the
Boards of Appeal (see "Case Law of the Boards of
Appeal ", 4'" ed, 2001, chapter |, section D-2), the
primary purpose of the problemsolution approach is the
obj ective assessnent of inventive step and consequently
any ex-post facto analysis, and in particul ar any

concl usi on goi ng beyond what the skilled person woul d
have objectively inferred, w thout the benefit of

hi ndsi ght know edge of the invention, fromthe prior
art is of necessity at variance with a proper
application of the problemsolution approach (see
decision T 967/97, not published in Q3 EPO, point 3.3
of the reasons). This applies not only to - anong
others - the determ nation of the closest prior art
("Case Law of the Boards of Appeal", supra, chapter |
sections D-3.3 and D-3.5), the fornulation of the

t echni cal problem solved by the invention (supra,
chapter |, section D-4.2), and the assessnment of what
woul d have been obvious to the skilled person in the
light of the state of the art (supra, chapter |

section D-6.1), but also to the determ nation of the
technical contribution of the invention to the prior
art. Accordingly, the determ nation of the technical
contribution achieved by the invention over the closest
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state of the art requires an objective and technically
nmeani ngf ul and consi stent conpari son of the clained
conmbi nation of structural and functional features with
t he technical information conveyed to the skilled
person by the closest state of the art (point 4.1.3
below). Any attenpt to interpret the disclosure of the
closest prior art so as to distort or m srepresent,
based on hi ndsi ght know edge of the invention, the
proper technical teaching of the disclosure in such a
way that it artificially nmeets specific features
recited in the clai munder consideration (point 4.1.4
bel ow) nust therefore fail, especially as this would
risk unfairly and tendentiously concealing the
technical contribution of the invention (point 4.2.2
bel ow) and prejudi ce the subsequent objective

determ nation of the technical problem solved by the

cl ai med i nventi on.

The Iight deflector device defined in claim1 and the
devi ce di sclosed in docunent D1 are both based on the
principle according to which a surface acoustic wave
(SAW generated in a piezoelectric nmedi um and
propagating in the mediumtowards a light-transmtting
medi um havi ng pi ezoel ectric characteristics interacts
with a light beam propagating in the light-transmtting
medi um so as to deflect the direction of propagation of
the Iight beam The objective assessnent of the clained
subj ect-matter and of the disclosure of docunment D1
(point 3 above) shows that:

- t he piezoelectric mediumin which the SAWis
generated and t hrough which the SAWt hen
propagates is constituted in claim1 by the
first piezoelectric thin film i.e. the filmin
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whi ch t he SAW generator region determ ned by the
interdigital transducer is defined and through
whi ch t he SAW propagates, and in docunent D1 by
the ZznOfilm and

- the light-transmtting nmediumis constituted in
claim1 by the second piezoelectric thin film
i.e. the filmin which the |ight wavegui de
region is formed and arranged to receive the SAW
and in docunent D1 by the TeG film

Accordingly, although a nulti-filmlayered arrangenent
as that disclosed in docunent D1 may in principle be
construed in different alternative ways dependi ng on
the structure of the |ayered arrangenent and the
characteristics and the function of the individual
films, an objective and technically nmeani ngful and
consi stent conparison of the structural and functional
features of the clainmed subject-matter with the proper
techni cal information disclosed in docunment D1 clearly
and unanbi guously |l eads to identifying the ZnO film and
the TeQ, filmof the device of docunent Dl as the
counterpart of the first and the second piezoelectric
films defined in claim1, respectively.

The above assessnment by the Board of the disclosure of
docunent D1 differs fromthe correspondi ng assessnent
by the exam ning division (point 4.1.1 above). In
arriving at its finding, the exam ning division
interpreted the filmarrangenent disclosed in docunent
D1 and consisting of the ZnOfilmfornmed on a portion
of the TeQ, filmas conprising a first filmconstituted
by the portion of the ZnO fil m adjacent the
interdigital transducer and the underlying portion of
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the TeG, film and a second filmconstituted by the
remai ning portion of the ZnOfilm the portion of the
Te®, filmunderlying the latter, and the renaining
portion of the TeQ, fil mnot covered by the ZnOfilm In
the Board's view, only hindsight know edge of the

i nvention woul d have suggested this artificial
representation of the filmlayered arrangenent of
docunent D1. In addition, according to docunent D1 the
SAW generation efficiency is determ ned by the features
of the ZnO film (page 1116, first columm, lines 26

to 35), and the refractive index of the TeG, film and
the filnms above and below the TeQ, fil mare such that
the light is guided by, and confined within the TeG
film(page 1118, first columm, lines 13 to 18); thus,
according to the technical teaching of docunent Dl the
TeOQ, filmis not involved in the generation of the SAW
and there is no |ight beam propagating through the ZnO
film and consequently the exam ning division's
construction of a portion of the TeQ, filmand a portion
of the ZnOfilmas constituting a portion of the SAW
generator region and a portion of the |ight-
transmtting wavegui de regi on, respectively, constitute
a msrepresentation of the technical teaching conveyed
to the skilled person by the disclosure of the docunent.

In view of the above, the Board concludes that the

cl ai med subject-matter differs fromthe disclosure of
docunent D1 in that, while in docunent Dl the first
filmis formed on a portion of the second filmwhich in
turn is formed on the entire upper surface of the
substrate, in the clained device the first

pi ezoelectric filmis fornmed on the upper surface of
the substrate and the second piezoelectric filmis
formed on the entire upper surface of the substrate
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except for the region where the first piezoelectric
filmis formed as defined in the characterizing portion
of the claim

Assessment of the technical effects

According to the description of the application as
filed (page 2, last line to page 3, penultimte
paragraph), it is difficult to select a material having
excel l ent piezoelectric properties for generating
surface acoustic waves and at the sane tine excellent

i ght propagation characteristics for guiding and
transmtting without loss the Iight beam and the film
patterned arrangenment constituted by two filns having

t he piezoelectric and |ight propagation characteristics
as clainmed solves the problem of providing an acoust o-
optic light deflector device that is highly efficient
and excellent in performance (page 3, |ast paragraph to
page 5, first paragraph, paragraph bridgi ng pages 5

and 6, and second paragraph on page 12).

The acousto-optic light deflector device disclosed in
docunent D1 al so conprises an arrangenment of two filns
each having the physical characteristics - although not
t he side-by-side arrangenent - of the two filns of the
cl aimed device and therefore achieves - at least to
sone extent - the sane effects as those achieved by the
clainmed invention (docunent D1, abstract, page 1116,
first colum, lines 26 to 35). Nonetheless, in
accordance with the appellant's subm ssions while in
docunent D1 of the SAWgenerated in the ZnO film and
propagating through the filmin the direction of the

i ght wavegui de region only the portion that penetrates
in the underlying TeG filmis guided by the film
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arrangenent so as to propagate towards the |ight
wavegui de region and to interact with the |ight beam
propagating through the Iight wavegui de region

(Figure 2(b)), in the clainmed device substantially the
entire SAWgenerated in, and propagating through the
first filmin the direction of the |ight wavegui de
regi on penetrates into the second filmthrough the
interface between the adjacent side edges of the two
films and is guided by the second filmtowards the

i ght wavegui de region so as to interact with the |ight
beam

This difference in the SAW penetrati on nmechani sm

t hrough the interface of the two filns - and which was
conceal ed in the exam ning division's analysis of the
di scl osure of docunment D1, see point 4.1.4 above -
supports in the Board's view the appellant's contention
that the side-by-side arrangenent of the filnms defined
in the characterizing clause of the claimand

di stinguishing the clained subject-matter fromthe

devi ce of docunent D1 inproves the effectiveness in the
interaction between the |ight beam and the SAW
generated by the transducer, thus resulting in an
acoust o-optic deflector having a higher efficiency and
better performance than that disclosed in docunment D1.

Formul ati on of the technical problem

It follows fromthe analysis in point 4.2 above that

the problemoriginally addressed in the application has
been sol ved by the device of docunent D1 only to a

| ower degree than in the clainmed invention. Accordingly,
t he techni cal problem solved by the clainmed invention
with regard to the closest prior art can be seen in
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further enhancing the efficiency and inproving the
performance of the acousto-optic |ight deflector device.

Assessnent of inventive step

The skilled person confronted with the problem
formul at ed above woul d consi der the sol utions proposed
or suggested in the field as well as his own general
knowl edge. However, none of the avail abl e docunents on
file disclose or even suggest non-superposed

pi ezoel ectric filmarrangenents as that of the clained
invention. In particular, docunent D3 considered by the
examning division in its decision only relates to the
el ectrical characteristics of doped ZnO filnms used in

t he generation of SAW (abstract and Figure 1), and is
silent as to the use of the SAWfor deflecting a |ight
beam so that the docunment does not even address the
probl em f ornul at ed above. In addition, docunment D1 only
di scl oses superposed arrangenents of filns (Figures 1
2(a) and 2(b)) and enphasizes the role of the conposite
t hi ckness of the superposed filns (page 1118, first
columm, lines 31 to 35, and page 1120, |ast paragraph)
in ensuring the penetration of the SAWgenerated in one
filminto the underlying film and in the Board' s view
the skilled person would have refrained from
considering - let alone from conceiving using his own
general know edge - alternative filmarrangenments that
depart fromthe superposed |ayered film arrangenent

di scl osed in the docunent.

Accordingly, in the Board's view neither the avail able
prior art nor the conmon general know edge of the
skill ed person render obvious the clainmed device and
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therefore the subject-matter of claim1 involves an
inventive step within the nmeaning of Article 56 EPC.

Dependent clainms 2 to 8 concern particul ar enbodi nents
of the subject-matter of claim1l and neet therefore

al so the requirenents of patentability nmentioned in
Article 52(1) EPC

In view of the above concl usi ons and consi derati ons,
and having convinced itself that the patent application
as anended according to the appellant's request and the
invention to which it relates neet the requirenments of
the EPC (Article 97(2) EPC), the Board, in accordance
with Article 111(1) EPC, considers it appropriate to
exerci se favourably the power within the conpetence of
the exam ning division to order grant of a patent.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to grant a patent on the basis

of the follow ng application docunents:

- claine 1 to 8 filed with the letter dated
1 April 2004,

- description pages 1 to 3, 3a and 4 to 13 filed
with the letter dated 1 April 2004, and

- drawi ng sheets 1/3 to 3/3 as originally filed.

The Regi strar: The Chai r man:

P. Martorana A. G Klein
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